Synthesis, antileishmanial activity and mechanism of action studies of novel β-carboline-1,3,5-triazine hybrids.
A series of novel hybrids β-carboline-1,3,5-triazine were synthesized and evaluated for their in vitro antileishmanial activity against promastigote and amastigote forms of Leishmania amazonensis. Among the compounds tested, the hybrids 9d, 9e, 16a and 16b showed potent activity against the promastigote forms with IC50 values less than 8 μM. Compounds 9e and 16b were also active against amastigote forms, displaying IC50 values of 1.0 ± 0.1 μM and 1.2 ± 0.5 μM, respectively. Besides that, the hybrid 16b bearing the 4-methoxyphenyl group at C-1 of β-carboline and isopropylamino group at 1,3,5-triazine, showed low toxicity, being 23.5 and 121.4 times more toxic for promastigotes and axenic amastigotes, respectively, than for macrophage J774-A1 cell lines. Investigation of action mechanism in promastigotes showed that compound 16b caused alterations in cell division cycle and an increase of lipid-storage bodies, leading the cells to death through various factors. The accumulation of lipid bodies may be associated with apoptotic cell death.